Abstract: Drinking alcoholic beverages recently is common in many parts of the world, liver is a principal organ that involved in toxic effects of alcohol and it remains a serious health problem globally. Fatty liver (steatosis) was induced in male albino rats by alcohol 40% orally (3.76gm/kgm BW/day) for the period of 4 weeks, then green tea extract (GTE) and omega-3 (OMG-3) fish oil were used as treatments for improvement and investigating their comparison potential role for the next 4 weeks. At the end of the experiment, the rats were fasted overnight, blood samples through the cardiac puncture and liver organ were collected for biochemical and histopathological analysis respectively. Biochemical parameters including: lipid profiles: (total cholesterol (TC), triglycerides (TG), high density lipoprotein-cholesterol (HDL-C) and low density lipoprotein-cholesterol (LDL-C), serum malondialdehyde (MDA), liver function tests (LFT): (Serum albumin (ALB), serum total protein (TP), total serum bilirubin (TSB), serum alkaline phosphatase (ALP), serum alanine aminotransferase (ALT), and serum aspartate aminotransferase (AST) and finally hepatic histological changes were also investigated. Alcoholic rats were associated with significant elevation (P<0.05) in the levels of serum TC, TG, LDL-C, MDA, TSB, ALT, AST and ALP, whereas the levels of serum HDL-C and TP significantly (P<0.05) decreased with no significant change (P>0.05) of serum ALB level. treatment of alcohol-fed rats with GTE and OMG-3 oil either alone or in their combination have significant role (P<0.05) in lowering the injury effects of alcohol evidenced by reversing the results obtained on serum lipid profiles, MDA, LFTs and hepatic histological changes after their treatments during the amelioration study. Ethanol consumption impaired hepatic functions, disturbed lipid metabolism, induced hyperlipidemia and increased oxidative stress. Aqueous extracts of GT and OMG-3 oil significantly improved alcohol-induced liver injury through improvement of serum markers of hepatic injury, their hypolipidemic actions and hepatic histologic recovery. Co-treatments of GT+OMG-3 have more protective effect or faster progression against ALD than their treatments alone.
INTRODUCTION
The alcohol-induced liver injury is one of the most common cause of liver diseases worldwide [1] , most widely diagnosed forms are alcoholic fatty liver; alcoholic hepatitis and alcoholic cirrhosis [2] . The occurrence of alcoholic liver disease (ALD) is mediated by many mechanisms such as oxidative stress, acetaldehyde, hypoxia, and membrane alterations [3] . Omega-3 fatty acids are a family of polyunsaturated fatty acids (PUFA) [4] , Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) considered the biologically important long-chained omega-3 PUFA, are found in large amounts in fish oil [5] , they are integral components of the phospholipid bilayer in neuronal cell membranes, making them relevant to membrane physiology and neurotransmission [6] . Green tea is a beverage consumed worldwide, useful in the prevention of pro-oxidative states mediated by the formation of free radical species in different pathological situations [7] . .
LITERATURE REVIEW
Alcohol as a psychophysical and mood-altering agent is one of the oldest and most widely used on Earth. Although there are some beneficial aspects of moderate consumption of alcohol such as anxiolysis and vasodilation, chronic ethanol consumption is significantly implicated in the pathogenesis of a variety of disorders, including ALD [8] . World Health Organization (WHO) in 2005 reported that approximately 2 billion people consume alcohol worldwide and about 76 million of them are suffering from alcohol consumption disorders [9] , and Europe is the heaviest drinking region in the world, over 20% of the European population aged ≥15 reported heavy episodic drinking (five or more drinks on one occasion, or 50g alcohol) at least once a week [10] . In the highly developed countries two-thirds of adults use alcohol. After heart disease and cancer alcoholism and alcohol-related diseases constitute the third largest health problem in the USA, affecting over 10 million people and causing about 200,000 deaths each year, 7.9 deaths/100 000 in the USA and other developed countries [10] . Alcohol is metabolized in the liver, for this reason, the liver is especially vulnerable to alcohol-induced injury such as fatty liver, hepatitis, fibrosis, cirrhosis and hepatocellular carcinoma [11] . Both alcohol and its primary metabolites diminish or impair the hepatic antioxidant homeostasis, and the repeated incidences of these phenomena cause oxidation of cellular lipids, proteins, and DNA, and then finally leading to hepatic cell injury [12] . It is well known that only a small proportion of heavy drinkers develop the advanced form of liver cirrhosis, therefore other factors such as gender, age, nutrition, genetic background and additional environmental influences, particularly chronic viral infection play a role in the pathogenesis of ALD [13, 14] , with the pattern of drinking (daily versus binge) and total alcohol intake (quantity and frequency) [15] . The most common and earliest response to heavy alcohol intake is the accumulation of fat, largely triglyceride (TG) in hepatocytes (steatosis), this may result from the increase of TG synthesis, inhibition of fatty acid oxidation and excessive oxidative stress [16] . Dietary fish oil such as EPA and DHA are thought to have protective effects against fatty liver. These effects are due mainly to the combined effects of inhibition of lipogenesis by inactivation of SREBP-1c and stimulation of fatty-acid oxidation by activation of PPARa in the liver. [17] . Green tea is a beverage made from natural tea leaves (Camellia sinensis) which is gaining importance around the world [18] , and considered as a medicine or a healthful beverage since ancient times [19] . Epidemiologic studies suggest that GT consumption reduces serum aminotransferases, commonly used markers of liver damage. The hepatoprotective activities of GT are attributed to its catechins that scavenge ROS/RNS. Green tea also protects against oxidative stress indirectly through its hypolipidemic activities that reduce steatosis and by improving antioxidant defenses, reduces NOS expression and RNS release from macrophages. It also inhibits NADPH oxidase translocation in mast cells [20] . So this study aimed the use of omega-3 fish oil and extracts from GT for the treatment of alcohol-induced liver injury in animal model.
METHODS AND MATERIALS

Animals and Housing
In this study, 36 male albino rats of 150-200 gm in BW and 8 weeks old were used, they were housed under standard laboratory conditions, of controlled temperature (22 ± 4 •C), with about 12:12 light/dark cycles, and given standard rat diet with tap water ad libitum. The experiment composed of 6 groups, each group with 6 rats: Group 1: negative control, Group 2: Alcoholinduced liver injury (model), Group 3: model + OMG-3 which was supplemented with (5%) w/w in their diet and Group 4: model + GTE which was supplemented with (1.5%) in their drinking water, Group 5: recovery group and Group 6: model + co-treatments of GTE with OMG-3 oil.
Green Tea extract
Dried green tea leaves were chopped into small pieces then grinded till they became powder, then the GTE was made according to [21] , by soaking 15gm of instant green tea powder in 1 L of boiling distilled water, the mixture was kept in water bath with occasional stirring for 5 min. The solution was filtered to make 1.5% GTE. This solution was provided to rats as their sole source of drinking water.
Sample collections
At the end of the study, all rats were fasted overnight and then anesthetized with Di-ethyl ether. Blood samples were collected through cardiac puncture, placed into gel tubes (10 ml), put in water bath (37•C) for 15 min, and finally centrifuged at 3000 rpm for 30 min. [22] . The serum obtained was analyzed for biochemical parameters using full-auto analyzer (cobas-311). Liver organs also separated, put in 10% formalin for histological examinations.
Histological study
The protocol used for histological study depends on [23] procedure. All liver samples were fixed in 10% formal saline, desired parts were taken by histopathologist, and then they were dehydrated through ascending concentrations of ethanol (70%, 95%, and 100%), cleared in xylol, followed by infiltration and then embedded in paraffin wax. Four μm thick paraffin sections were stained by haematoxylin and eosin.
RESULTS
Aspartate Aminotransferase (AST)
Alcohol-induced liver injury rats showed significant elevation (P<0.05) in AST level (198.00 ± 5.367 U/L) in comparison with their corresponding control rats (104.33 ± 5.719 U/L). Treatment of alcoholic rats with GT and OMG-3 both significantly lowered (P<0.05) serum AST activity (169.83 ± 7.696 U/L) and (132.67 ± 6.103 U/L) respectively when they were compared with their respective model rats. More ever co-treatments of alcohol-fed rats with GT+OMG-3 (118.50 ± 6.438 U/L) also lowered serum AST activity significantly (P<0.05) when they were compared with their respective model group (198.00 ± 5.367 U/L). Regarding the effect of time on alcohol-fed rats, it also positively affected serum AST activity (133.83 ± 10.694 U/L) when compared with model rats. (Table 1 & Figure 1 ).
Alanine Aminotransferase (ALT)
Alcohol-induced liver injury rats were associated with significant increase (P<0.05) in serum ALT activity Figure 3 ).
Serum Total Bilirubin (STB)
Total Serum Bilirubin in alcohol-induced liver injury rats (0.215 ± 0.017 mg/dL) were associated with significant increase (P<0.05) in comparison with their respective control rats (0.166 ± 0.010 mg/dL). Treatments for alcoholic rats with GT and OMG-3 showed significant decrease (P<0.05) in TSB level (0.033 ± 0.004 mg/dL) and (0.028 ± 0.001 mg/dL) respectively, at the same time co-treatments of, GT+OMG-3 (0.093 ± 0.004 mg/dL) also showed significant decrease (P<0.05) when they were compared with their respective model group (0.215 ± 0.017 mg/dL). Furthermore, time dependent treatment in PC group has also positive significant lowering effect (P<0.05) on TSB level (0.030 ± 0.002 mg/dL) by comparing with model rats. (Table 1 & Figure 4 ).
Serum Albumin (ALB)
Alcohol-induced liver injury rats were associated with no significant change (P>0.05) in serum ALB level (3.280 ± 0.123 gm/dL) in comparison with their respective control rats (3.390 ± 0.043 gm/dL). All treatments of alcohol-induced liver injury rats with GT, OMG-3 and GT+OMG-3 (3.448 ± 0.111 gm/dL), (3.766 ± 0.159 gm/dL) and (4.085 ± 0.228 gm/dL) respectively showed significant decrease (P<0.05) in serum ALB level in comparisons with their respective model group (3.280 ± 0.193 gm/dL). Additionally time for positive control rats leads to significant elevation (P<0.05) in serum ALB level (3.926 ± 0.090 gm/dL) when compared with model rats. (Table 1 & Figure 5 ).
Serum Total Protein (TP)
Alcohol-induced liver injury rats were associated with significant decrease (P<0.05) in serum TP level (4.808 ± 0.179 gm/dL) in comparison with their respective control rats (5.801 ± 0.114 gm/dL). The whole experiment treatments of alcoholic rats with GT, OMG-3 and GT+OMG-3 showed significant increase (P<0.05) in serum TP level (6.096 ± 0.082 gm/dL), (7.166 ± 0.221 gm/dL) and (6.038 ± 0.176 gm/dL) respectively in comparison with their respective model group (4.808 ± 0.179 gm/dL). The same directional effect on serum TP has been recorded by time in PC rats (5.826 ± 0.090 gm/dL). (Table 1 & Figure 6 ). Table 1 : Influence of GTE and OMG-3 on serum markers of hepatic-injury in alcohol-fed rats. (Mean ± SE).
The same letters mean no significant differences, while the different letters mean significant difference (P<0.05).
Figure 1:
Influences of GTE and OMG-3 on serum AST enzyme activity in alcohol-induced liver injury rats (P < 0.05).
Figure 2:
Influences of GTE and OMG-3 on serum ALT enzyme activity in alcohol-induced liver injury rats (P < 0.05). Figure 10 ).
Serum Malondialdehyde (MDA)
A significant increase (P<0.05) in serum MDA level can be seen in alcohol-induced liver injury rats (3.917 ± 0.101 μmol/l) in comparison with their respective control rats (1.667 ± 0.055 μmol/l). All treatments of alcoholic rats either alone or in a cotreatment method with GT, OMG-3 and GT+OMG-3 showed significant decrease (P<0.05) in serum MDA level (2.667 ± 0.172 μmol/l), (1.750 ± 0.202 μmol/l) and (1.367 ± 0.215 μmol/l) respectively when they were compared with their respective model group (51.333 ± 2.290 mg/dL). In addition, the time dependent recovery (2.917 ± 0.186 μmol/l) positively affected serum MDA level in alcohol abstinence group, if they were compared with model rats (Table 2 & Figure 11 ).
Table (4-2):
The protective roles of GTE and OMG-3 oil on serum lipid profiles and MDA in alcohol-fed rats. (Mean ± SE).
The same letters mean no significant differences while the different letters mean significant differences (P<0.05). 
Histopathological changes in liver tissues
The histopathological examination of the liver showed a clear difference between the control and alcohol-induced liver injury rats. The results from H&E staining assay showed that the livers from control group showed structural intactness and normal architecture towards the periphery (Figure 12 ) from the central vein without any impaired progression. Conversely, ethanol intoxication causes the pathological changes in the livers of model rats including fatty change or fat deposition (microvesicular steatosis), mild multifocal hydropic degenerative change, mild portal tract inflammation, venous blood congestion, dilation of blood sinusoids, swelling of hepatocytes (hypertrophy), shrunken of hepatocytes with condensed nuclei, hyper eosinophilia and inflammation ( Figure 13 ). 
DISCUSSION
Effects of GTE and Omega-3 on liver injury biomarkers
The present study indicated that ethanol administration caused injury to the livers of alcohol-fed rats. This is confirmed by the results obtained from enzymatic markers of liver injury. Alcohol caused significant elevation in the levels of serum AST, ALT, ALP and TSB with significant decrease in the TP level; these findings are in agreement with previous studies conducted by [24, 25, 26, 3, 27, 28, 29 & 30] . On the other hand serum ALB level showed no significant change, this is inconsistent with [24] who showed significant decrease in serum ALB level in rats.
Enzymatic activities ALT and AST have long been considered as a sensitive indicator of hepatic injury [24 & 31] . They are linking carbohydrate and amino acid metabolism [32] ; catabolize amino acids, allowing them to enter into the citric acid [33] . Damage to the liver after ethanol ingestion is a well-known phenomenon, and the obvious sign of hepatic injury is the leakage of cellular enzymes into the plasma [24] . In this study the increased levels of serum enzymes such as AST, ALT and ALP have been observed in alcohol administered rats, which indicate the increased permeability and damage of hepatocytes.
[34] stated that hyper-bilirubinemia in alcohol-fed rats may be a result of releasing unconjugated bilirubin from damaged and dead hepatocytes which is a chemical break-down product of hemoglobin that conjugated with glucuronic acid in hepatocytes to increase its water stability. At the same way increasing the TSB level indicated a reduction in the excretory capability of the liver as a consequence of liver injury [35] . According to [36] significant change in serum TP by alcohol ingestion probably indicate that the buffering capacity of the blood has been enhanced through impairment in the normal functions of the liver, insignificant change in serum albumin level could indicate that serum levels of metals, ions, fatty acids and amino acids has not been compromised. In treatment study of the current work treatments of alcoholic rats with GT and OMG-3 alone or in combinations positively lowered the levels of serum enzymatic markers of liver injury (AST, ALT and ALP) and STB when they were compared to their corresponding model group, except for OMG-3 treatment on ALP enzyme which is shows no significant change. These results were in accordance with previous studies carried out by [37, 38, 39, 40, 41 & 42] . Green tea, a popular beverage in Asia, is continually reported to have a wide range of health benefits, including anti-inflammation, anti-oxidative and immunestimulating effects [43] . The protective effect of green tea is connected with its components called flavonoids which possess scavenging free radical properties [21] . The current study revealed that aqueous GTE have a potential role in stabilizing plasma membrane as well as repairing hepatic tissue damage and improvement of liver function caused by alcohol, as it is confirmed by the results obtained in serum transaminase enzymes and TSB levels. The results of the present study strongly suggest that GTE protects against oxidative damage to hepatic tissue by preventing excessive lipid peroxidation and by maintaining serum hepatic marker enzymes, TP, and ALB of alcoholic rats near normal concentrations. [34] described that treated NAFLD patients with EPA reduce serum ALT and AST concentrations when compared with patients who refused EPA supplementation. Interestingly, liver perfusion was also improved by EPA, perhaps reflecting an enhancement of hepatic microcirculatory function. In most cases, the improvement in bilirubin concentration was rapid and reached a normal level, whereas ALP concentration was not significantly decreased during the first 4 weeks after initiating therapy with omegaven [19] , regarding STB and ALP, this agrees with the results of our study. Analysis of our data showed that administration of OMG-3 fish oil to alcohol-fed rats resulted in a significant increase in serum TP and ALB levels, these findings were in agreement with [41] who studied hepatoprotective activity of omega-3 fish oil against thioacetamide-induced fibrosis in rats. In addition [42] , demonstrated that the increase in concentration of serum TP and ALB within the normal range in rabbits fed on economic control diet supplemented with 0.5 and 1.0 mL fish oil per day/kg live bodyweight may reflect an increase in the hepatic function when animals were fed on fish oil. Albumin, the most abundant plasma metal-binding protein, is an important extra cellular antioxidant regulating glutathione levels in lungs epithelial cells, shown to possess free radical scavenging properties. Therefore, significantly raised albumin is important as it may scavenge reactive oxygen species [1] .
Effects of GTE and omega-3 on serum lipid profile and MDA As [7] mentioned, one of the best known biological effects of heavy ethanol consumption is the production of fatty liver and hyper lipidemia. In addition, [44] also reported the same observations in humans and rodents. The molecular mechanisms beyond this action cited by [45] , which explained that alcohol can disturb lipid metabolism through modulating lipogenic gene expression. Moreover, [29] similarly indicated that lipid homeostasis in vertebrate cells is regulated by a family of membrane-bound transcription factors designated SREBPs, which regulate fatty acid, triglyceride and cholesterol synthesis. In vivo, SREBP-2 preferentially activates the genes of cholesterol metabolism, whereas SREBP-1 specially activates the genes of fatty acid and TG metabolism in the liver and most other intact tissues. Finally PPAR-α can activate both fatty acid oxidation and export; thereby it protects against the accumulation of TG, improves the enzymatic defenses against oxidative stress. Furthermore, [45] mentioned that chronically feeding alcohol to rodents resulted in a significant increase in the SREBP-1c level, which in turn elevates fatty acid synthesis in hepatocytes via upregulation of SREBP-1c and its downstream lipogenic genes. One of the mechanisms by which alcohol is proposed to mediate its toxic effects is through oxidative stress and oxidative damage due to an increased production of ROS which characterized by increasing the products of lipid peroxidation [46] . This is improved by the current study in which the levels of serum MDA significantly elevated in alcohol-treated rats. The same results approved by earlier studies like [2 & 47] . This data is directly proportional to those results obtained on HDL-C and LDL-C by this study, which it plays a major role in the mobilization of lipids between body tissues and peripheral blood. The study treatment of GT and OMG-3 even in their combinations mode improved the levels of serum TC, TG, LDL-C and MDA concentration. These improvement effects of GTE and OMG-3 oil were also confirmed by previous studies such as [48, 49, 50, 32 & 51] . Malondialdehyde is a major reactive aldehyde, resulting from the peroxidation of biological membranepolyunsaturated fatty acid, used as an indicator of tissue damage [32] . [32] documented that GTE inhibiting hepatic lipid peroxidation, usually by suppressing adipose lipogenic activities and maintains body with proper lipid metabolism, in [47] mentioned that giving GT simultaneously with ethanol to rats resulted in normalization of lipid peroxidation process by the action of catechins which are water-soluble antioxidants that reduce the mobility of the free radicals into the lipid bilayer as well.
[49] Stated that PUFAs, particularly those from the OMG-3 family, increase the fatty acid oxidative capacity of tissues through their ability to function as ligand activators of PPAR-α and thereby induce transcription of several gene-encoding proteins affiliated with fatty acid oxidation. These data are consistent with [52] who explained that OMG-3 fatty acids exert potential hypocholesterolemic effect through inhibition of key enzymes related to cholesterol synthesis and transfer such as 3-Hydroxy-3-methylglutaryl reductase and acylCoA: cholesterol acyltransferase and selectively lower triglycerides by increasing glucose flux to glycogen, increasing mitochondrial β-oxidation, and decreasing triglycerides synthesis, an effect that is mediated partially by PPAR-a activation. Furthermore; [53] revealed that NEFAs are substrate for TG synthesis and suggested that the TG lowering effect of n-3 PUFA could be due to an increased stimulation of β-oxidation, which leads to a decrease in available NEFA for TG formation. They also stated that HDL-2 and HDL-3 are the most characterized HDL subclasses, and HDL-2 involved in scavenging more cholesterol from the peripheral tissues compared to HDL-3. Omega-3 PUFA has been shown to increase the concentration of HDL-2 particles; even without obvious change in total HDL concentration. OMG-3 fatty acid supplementation has free radical scavenger activity, it may also stimulate vitamin E incorporation into membranes to avoid lipid peroxidation and ROS resulting from increased membrane omega-3 fatty acid treatment, hence omega-3 could be a potential treatment for oxidative stress [54] .
Effects of GTE and omega-3 on liver histopathology
Findings of the current study from histopathological analyses of liver revealed that ethanol-treated rats experienced microvesicular steatosis, mild multifocal hydropic degenerative change, mild portal tract inflammation, venous blood congestion, dilation of blood sinusoids, swelling of hepatocytes (hypertrophy), shrunken of hepatocytes with condensed nuclei, hyper eosinophilia and inflammation in comparisons with normal controls which showed structural intactness and normal histologic architecture. This finding corroborates with previous findings [55, 56, 11, 12 & 23] . The marked fatty changes in the hepatic tissue correlated with the abnormal biochemical parameters observed in the present study. Steatosis; accumulation of lipids in the hepatocytes, is the most striking initial manifestation of alcohol-induced liver injury which are highly sensitive to further alcoholic insult leading to the development of more severe manifestations of alcohol-induced liver diseases such as hepatitis, fibrosis, cirrhosis and eventually hepatocellular carcinoma [50] . Upregulation of sterol regulatory element-binding protein (SREBP)-1c is one of the mechanisms in the development of steatosis [57] . Whereas [58] belonged this to that alcohol is rich in calories and devoid of nutrients, thus contributing to lipid accumulation in the liver. The histological observations of the current study basically supported the demonstrated results obtained from the serum enzyme assays and lipid profiles. The alcohol treatment induced the marked accumulation of lipid droplet in the numbers and volumes in the hepatocytes as fatty liver progression. In addition, [44] previously reported that fatty change could be explained on the basis that alcohol ingestion induced a pronounced increase in NADH/NAD+ ratio, leading to increased concentration of glycerol-3-phosphate which favors triglycerides synthesis and accelerates their hepatic accumulation. Fortunately, the fatty liver is a reversible condition [59] . Although results of the biochemical assays of the current study are important for investigating the improvement effects of GTE and OMG-3 fish oil on ethanol induced liver injury, the external investigation of the hepatic histopathologic changes were also carried out. The present study clearly confirmed that the treatment of alcohol-fed rats with GTE and OMG-3 oil exhibited beneficial effects both in their combinations and separately. The same results were approved by earlier studies including [17, 37, 60, 21 & 40] . The mechanisms underlying the hepatoprotective effects of omega-3 fatty acids are not completely understood. [17] indicate that habitual intake of fish oil prevents development of fatty liver in response to ethanol consumption. The molecular mechanism by which small amounts of DHA/AA exert their protective effects against liver steatosis is poorly understood. A PUFA diet may decrease the rates of fat biosynthesis while it increases the fat transport and degradation. In addition, these PUFAs may restore the expression of the PPAR-α, whose expression is dys-regulated by ethanol [61] . Lipid peroxidation due to ROS production during ethanol oxidation favors lipid accumulation in hepatocytes [62, 37 & 47] documented that GTE could markedly decrease hepatic fatty changes through protection against oxidative damage and suppressing SREBP-1 maturation, and hence, lipogenesis in the liver. Also [32] reported that GT is an excellent source of acidic polysaccharides including neutral rhamnose, arabinose, fucose, xylose, mannose, glucose and galactose in a molar percent, which are able to confer a strong protection against the hepatic damage via the activation of the hepatic antioxidant system and the reversal of lipid peroxidation. Finally, [60] stated that omega-3 FAs exert an inhibitory effect on hepatic FA synthesis and stimulate hepatic lipolysis. In general, it should be noted that most of the physiological responses for any treatment on experimental animals have dose-and time-dependent properties. This also could be applied on the current study during the induction of liver injury or recovery part. In this study; although different doses were not carried out among groups, the physiologic autorecovering capacity of experimental rats were studied which depending on time without any treatment after they were exposed to liver injury. It should also be noted that time-dependent recovery in the current study showed positive effect for most parameters especially for HDL-C, TSB and TP which they were closed to their baseline records after the period of four weeks. This could indicate that body homeostasis always help to normalize physiological disorders. On the other hand, more significant improvement or rapid amelioration can be seen when physiologic treatments were used for the same duration. Furthermore, current study showed that combinations of GT and OMG-3 have more positive or stronger physiologic effect on alcoholinduced liver injury in almost all parameters than their treatments alone, according to [63] this may due to their greater bioavailability together than their treatments alone, this is well sensed in LFT parameters of the current study which are showing the liver either functions properly or not.
CONCLUSIONS
The results of the present study could draw the following conclusions:
1. Ethanol consumption can impair hepatic functions, which associated with significant increase in serum AST, ALT, ALP and TSB with significant decrease of serum TP, but failed to make significant change of serum ALB. 2. Ethanol intoxication markedly disturb lipid metabolism, induced-hyperlipidemia and increased oxidative stress. 3. Alcohol abuse has no significant effect on WBC, PLT, MCH, MCHC and MCV while parameters of body oxygen suppliers (RBC, HCT and HGB) increased. 4. Administration of alcohol alters histologic patterns of liver tissue; most noticeably induce fatty liver (Steatosis), mild hepatocyte degeneration, blood congestion and dilation of hepatic blood sinusoids. 5. Aqueous extracts of GT and OMG-3 oil significantly prevent and improve alcoholinduced liver injury through improvement of serum markers of hepatic injury, their hypolipidemic actions and hepatic histologic recovery. 6. Co-treatments of GT+OMG-3 have more protective effect or faster progression against ALD than their treatments alone. 7. Alcohol abstinence help to recover the damaged effects of alcohol consumption according to the time, but faster retrains or more effective results obtained when GT or OMG-3 were administered at the same time. 8. Most significant improvement effect on lipid profile and serum MDA level were shown by omega-3, whereas most effective histologic action recorded by GTE treatment.
